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TITLE 

IMPROVED PROCESS FOR MAKING SULFONYL ISOCYANATES 
BACKGRQIT ND OF THE Tr^VFKTinK 
The present mvemion pertains to an improved pzDcess for making solfcmyl 
isocyanates from the TOiiesponding sulfonamides and Solfoiqrl isocyanates 

arc uscfiil iniennediatBs in die preparation of fine chemicals sadi as pesticides, mrlii/ ifng 
sulfonylurea l^itncides, and pharmaceuticals. 

U.S. 4^8,621 discloses the preparation of sulfirayl isocyanates ftom a reaction 
mixture of die corresponding sulfonamides and phosgene wherein the sulfonamide is 
generany present in mcdar excess in the reaction rnixtnrerdbtrve Indie 
present invendon, the pbosgene is alwi^ in molar excess reladve to sulfooamicfe, thereby 
providing better yield and shorter reaction times. 

SUMMARY OF THE INVENTTHK 
The present invention pertains to an improved process for the prq>aration of 
1 5 sulf onyl isocyanates of Formula I comprising adding die corresponding sulfonamide of 
Formula II in small increments or continuonsly» perlerabty contimiously, to a reaction 
mixture comprising inert solvent, phosgene and catalyst according to equation 1 

J-SP2NH2 ^ J-SO^«D 

n catalyst j 

solvent 

(1) 



wherein 
Jis 
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J-6 




J.7 " 



s„ch*at*e«isin*eicactic»m»««rean«cessofpl»^ 

Tl« most picfcited sulf o^yl isocy anate is mctM 2Kisocy ^ 

p pjATT Pn p ^ i«y rPTr"nN OF THF TNVENTION 
AcconJing « «i« pwsem iiiveiidoiu sulfi^^ 

i„«t solvem. caudy St «,d phosgene wheiein it is converted to jsoc^ I. 

.anpc«.«res. typicaUy in ,i« range of 100^ to 2000C. V^^^y^ ^ 

„sui^ required to make the reacdon proceed at practical rates. Piessure can be ambiem 

up to about 2 atmospheres (about 200 kPa). Phosgene is replenished to the reaction 

^tuxe so that at any point during the reaction there is always p«s«^ 

phosgene (hexeinaiterrefcrxed to as "phosgene.ridt-)reladve to suU^^ 

there is at least 2% by weight of phosgene in the reaction mi^ure. more prefen* 

leasts*. Sulft««nide can be W to the reactiminuxture in smaU increments or 

cominnoudy.preferablycontimu^sly.andcanbeintheib™ 

sohrent. preferably as concentrated as possible. The shmy can be preheated before 

admission to the xeacior. 

Solvent can be any inert solvent with a boiling point at or above the desned 
taction temperattne; examples include xylene, chlorobenzene. mesitylene. tohiene. 

pentacUoroethane and octane. 

Catalystsind«de(U.S.4.238.621)caibarylisocyanatess»d»asbutyliso^ 

^ tertiary amines such as 1 .4^2.2.2]bicyclooctane (DABCO). The fuU charge of 
catalyst can be added to the initial reaction mixture, or added increment^ 
contimrouslyduringthecourse freacti n. deeding the cat^ over *e™,f«he 
««:doncan.educeth totalamoont f catalyst needed and reduce sule reactrons. 
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Catalysts also include sulfonyl isocyanates (Res. Disci. (1983) 23210. 261X 
preferably the produasulfonylisocyanat The sulfimyl isocyanaie need not be isolaied. 
and a smaU poition of die product reaction mbctuie (lefened to as a "heel") fnm a 
previous batch can be employed as catalyst in a subsequent batdL 

The reaction of sulfonamide and phosgene is veiy i^id and exodieimic. and HQ is 
geneiated as a byproduct. It is preferable to drive die HQ out of die reaction mixture as 
rapidly as possible, preferably by maintaining vigorous reflux of phosgene, so that side- 
reactions caused by die Ha, and the resulting yield losses, are minimized. TheHaoff- 
gas wffl opicaDy be c^rtured by scmbbers so as to avoid release to die environment; die 
phosgene can be condensed and returned to die reaction mixture. The Ha geneiation 

can be used to monitor Ae course of d» reaction and can also be used to maintain an 

appropriate sulfonamide feed rate and concentration so diat die reaction is kq« under 
contnd and reaction times are as shon as possible. 

Once die reaction is conqdete, excess phosgene and dissolved HO can be removed 
ftom die mixture by standaidmediods such as distiHarion. The snlfonji isocyanaie can 
be recovered by standazd medwds. such as aystaDization and fQtratian. Alternatively, 
die sulfimyl isocyanate can be reacted faidier. widi or widiort isolation, to fom^ 
example, a sulfonylurea herbicide as described in US. 4,238.621. column 5, lines 14-20. 

In accordance widi this invention, improved yields of sulfonyl isocy anate are 
obtained widi less reaction time. The critical feanire of die presem invention is die 
reaction of sulfonamide in a phosgene-rich environmem duougfaout substantially die 
entire process. In contrast. Joiown mediods for producing sulfonyl isocy anate fiom 
sulfonamide add phosgene to a reaction mixnire of sulfonamide such diat duougfaout 
substantially die entire reaction die snifimamide is in excess relative to phosgene. 

The exanqdes which ftdlow demonstrate the improved process of die present 
invention. ComparariveExample Aisprovidedasanfflustrationof diestateof dieartas 
disclosed in U.S. 4,238,621 and Res. Disd. (1983) 23210, 261. The same reactor was 
employed duoughoat In aU examples die sulfonyl isocyanate is mediyl 

30 2-{isocyanatosulfenyl)benzoate and die sulfonamide is mediyl2-(aminosulfbnyl). 
benzoate. 

The reactor is a Pfaudler 7500 L rea«or which was jacketed for steam heating and 
which was equqjped widi a reflux condenser capable of cooling to -30''C to recover 
refluxing phosgene. The reactor has an inlet port for admitting reaaants, an exit port for 
35 recovering product and an agitator fiDrdiorough mixing f ingredients during reaction. 
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Sulfonamide (kG) 
Butyl isocyanate (kO) 
XyteoBOcG) 
«Heel(kO) 

Reaction Temperature C*Q 
Reaction time (boms) 
% yield sulfon^ isocyanate 
(based on satfonamide) 



10 



15 



20 





Example 2 


E3unq>le 3 


Example A 


771.8 


14S2.8 


1589 


771.8 


32 


7i6 


72.6 


71.7 


2679 


2679 


2679 


2679 


898.9 


911.6 


961.6 


972.5 


126-130 


126-130 


126-130 


126-130 


23 


7.2 


7J 


3^ 


95.1 


94.4 


95.1 


S7.7 



23 



(bijril tm imlfin*"""**) 
•Hed is comprised <rf sulfbnyl isocyanatc and 

mfrture firom a previoos batch. 

Aheelfiomaprevwus batch wasprtMcntintbereactor. Aslnny of xylene and 
suMonamide was made in a separate vessel. The leacior was he-ted to dKWt 130^^ 
which phosgene was added mitfl the reactor mixture was saurated with same (ab^ 3 % 
byw«ghtofthereactionmass)atl27-C. While maintaining vigoious tefta coodmons. 
continuous feed of sulfonamide shmy and butyl isocyanate was stalled simolw 
The slurry feed rate was 2 kG/tain; the butyl isocyan«e Mte was about a 10% molar raw^ 
.dative to sufonamide and was maintained throughout the entire course of slurry 
»]dition. Tte .operaring pressure was monitoied as an indication of HQ off-gas 
generation. During the course of the reaction, phosgene was replenished to the reactor 
as needed to maimain reaction tempenmire and so that the n^iction mixture w^ 
sanitated with same. When the reaction was complete, the residual HQ and phosgene 
was sir^ipcd ftom the reaction mixnire by soWent distillation and by spargmg ^ 
narogen under reflux and as the reaction mixmie cooled. Tbe reaction mixture was 
analyzed for sulfbivl isocyanate and the yield calculated. 



Examide 2 was nm as described in Example 1 except using the quantities and 
conditions noted in Ae summary above. 

Eramiple 3 

Example 3 was run as described in Example 1 except using the quamities and 
conditions noted in *e summary above. 

A heel ftom apteWous batch was presem in die reactor. Tlie sulfimami^ 
slurried with xylene in a separate vessel and then the entire charge was tnmsfeixed toihe 
reactor containing the heel. butyl isocyanate was ti«i added to the tea« after 
which die reactor was brought up to reaction temperamre. The comimious phosgene 
fi^wasthenstartedatarateofaboutl50lcG/hr.andadjustedasnecess..yt m«m«n 



• 



wo 96/06826 



PCT/US95/08966 



5 

a steady operating operadng pressuxe as HQ is ge^^ When the zeacdon was 
complete, as indicated by the cessation of phosgem consumption, the residual HQ and 
phosgene was suipped firom die reaction mixture by solvent distillation and by jgp ar gin g 
with nitzx>gen mider reflux and as the reaction mixtore cooled. The reaction mixture was 
5 analyzed for solfoiqrl isocy anate and the jrield calculated. 
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rLAIMS 

1. In a process for making a compound of the fonnnla 

J-SO2NCO 

5 

Jis 
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C300C3J3 ^^^-^^^^OOOCjHs (^^J^ 
« « " 

10 



J-6 




J.7 W 
15 byn««ingacomponndof«licfcmnuUJ^02NH2wMiphosgcncina,^ 

Uprising ifae con^Kmnd WOiNH^. phosgene and a solvent, the improvement 
cofflS condacting the maction in the pmsence of a molar excess of phosgene 

relative to die compomidJ-S02NH2- ^ ^ . 

2. •nu.processofClaimlwhereindiepetcentbyweightofphosgenemd* 

20 icacdon mixture is at least 2%. . 

3. Tlxeprocessofa«m2wlK««id«pe.cemlvwightofphosg« 

leacdon mixtme is at least 5%. 

4. TheptocessofClaimlwIieieinJisJ-l. 
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